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tl«o  fouDii  eluc  cnUed  obMrv«ri  differed  elgnlflseBtly  fton  nelve 
obeervere.  OrUDiky  (U^  dieegreed  wlrb  Heutaeue  1b  chee  he  found  Bug- 
geaelon  to  the  obaerver  loeffactlve  la  e deteraihenc  of  ipjieteoc 

Other  loveatlgacori  (2,  3)  reported  on  the  eftactlmieaa  of 
orleaced  vmrleblea  auch  aa  acceatlodt  tendeDoy,  and  or  nantal  aata  aa 
deteraloaota  of  apparent  ootloo.  DaSilva  ooced  that  a paaaiva 
attitude  facilitated  tbe  perception  of  notion,  uhlle  an  actively  dla- 
crlnlnatlng  attitude  Inhibited  cha  perception  of  notion.  Cilberc  (3), 
in  hla  atudlea  on  apparent  notion,  found  that  wntal  aeta  vere  l^rtant 
detemlnanta  In  the  perception  of  apparent  notion.  One  of  bla  obaarvera 
reported  voluntary  control  over  revaraaU  Mklng  It  poaalble  to  tee 
"four  beata  pbl,  four  baata  flichar,  and  ao  on— or  any  rata  of  re- 
vcraal."  (3,  p.  2D).  In  a prevloua  atudy  the  author  (^)  noted  that 
may  of  bit  aubjecta  reported  the  belief  that  they  had  voluntary 
control,  l.a.,  faelllcata  or  Inhibit,  their  perceptions  of  apparent 
■oeion.  A ayatenaele  attenpe  to  evaluate  both  cha  affect  of  fomal 
changaa  In  inacruccloo,  l,e, , direct  changee  originating  with  Che 
aapcrlnentar,  and  fomal  changaa,  l.e.,  obaerver-orlantad  attlcudea 
and/or  aental  aeta.  Mill  be  tried  In  this  atudy.  Instruction  vlll  be 

A second  fined  variable,  flgurnl  relaclooahlp,  la  Included  in 
this  study.  Neff  (D  cited  the  vorh  of  Links  and  others  eho  reported 
that  apparent  notion  la  affectad  by  auch  factors  aa  elDllaricy  of  Com, 
atlnulus  configuraclon,  coovactlonallcy  of  flguraa  and  tba  fanillarity 
of  figures.  Recant  loveaclgatora  (R,  U)  have  reported  on  the 


efiecC  of  fora  upon  apparent  laotloa.  Orlaoaky  (1^  reported,  in  a 
eertea  of  acudlea  vlcb  fora  aa  a variable,  that  be  found  tbe  greateet 
range  of  apparent  notion  vltb  co^lnatlona  of  alBllec  figurea.  Tbe 
range  vaa  naaeurad  at  the  dlffareoee  between  two  threabolda  during 
which  apparent  notion  wee  reported  by  the  obaerver.  "There  are  two 
threabolda,  one  between  phanonanal  aucceeeion  and  apparent  noverant  and 
anotber  barvean  apparent  novenanc  and  pbenomenal  alailetaeicy,"  (U1 
Orlanahy  reported  that  dlfferancaa  to  forna  ware  abown  to  be  rare 
effective  In  reetrieting  tba  range  of  ration  than  ware  dlffereocet  in 
Che  poalclon  of  the  figurea  <U;.  Reichenberg  (U)  reported  Che 
afCeccivaneaa  of  fora  aa  a daeerninant  in  apparent  ration,  but  contrary 
to  the  flodloga  of  Orlanaky,  he  found  tba  arallaec  naan  tira  reported 
with  idaotical  figurea.  Tbac  la,  the  pereepeloo  of  apparent  ration  wee 
natoulned  for  algolficancly  longer  perloda  wltb  dieetntlar  figurea, 

Tbe  latter  flodloga  would  appear  to  be  contradictory  to  thoae  of 
Orlanaky  If  durecion  of  ration  end  range  of  ectnulue  rata  are  cooelderad 
aa  ainllar  naacurenenca.  Kurphree  (8)  related  the  percapcton  of  fora 
an  an  effective  variable  in  apparent  notion  to  nerve  oete,  of  ^icb  the 
alpha  rhythn  la  an  integral  pace.  Fora,  In  tana  of  flgcral  relaclon- 


f nany  contradictory 


acatenanta  to  be  found  la  Che  literature, 

Tba  third  fined  variable,  rata  of  aciralacion,  la  included 
although  cbera  appeare  Co  be  eufficleot  avidanca  <12,  13.  U)  Chat  it 
la  a prinacy  deceralnaot  of  apparent  ration.  It  la  included  to  Invaati- 
gate  lea  poaalble  ioteracciona  with  the  ocher  variablea. 


I 


A UccorUl  InvdClgicioD  in  which  iBitcueelon,  figunl 
cclhtlOhhbipB,  cod  rcte  oC  Btlwulaclon  ware  the  fixed  verieblee,  ead 

their  ioterectloas,  are  Co  be  ecetiecicelly  created  with  eo  eeelyala 
of  varieDCB  ccefanique.  deleeced  eoalyaae  will  be  creaced  with  a boo- 
paraoetric  caec  Cor  aigniClcaac  dlfCerencae.  Tour  iBacriictlooal  eeta, 
two  lovolviiiB  chaogea  in  Cornel  iDiCrueClona  to  the  observer  aod  cwo 
involvtos  observer  acticudes  or  1001x1  sees,  are  iocludad.  lo  addicloo 
chore  are  three  races  of  aclBulatioii  and  cen  pairs  oC  ecinoloa  Cisures. 
The  Colloving  hypotheses  are  evaluated: 

a.  thac  Comal  ioetrucciona  nay  signiCicaDCly  aCCecc  the 
ducacioo  oC  apparenc  isocloo. 

b.  that  attitude  or  aeacal  set  nay  ooc  algolCicancly  aCCect 
the  duratioB  of  appareot  notion, 


atinulua  figure  iovolvad. 


AP?ASAID8  AND  ?SCCSDVBX 
Appiracul 

Tbe  appatatui  conalated  o£  (1)  ao  alactroale  avlecb,  (2)  a 
aelulua  llgbt  panal,  <3)  a aubjacc'a  haadraat  and  {A)  a conaeant 
apaad  recordar  operacad  with  a calaKrapblc  kay  in  addition  to  a tapa 


Tha  alactronle  avltcbt  daacribad  by  Saucar  <12)>  controllad 
Che  flaah  rata,  light  Intanaity,  duration  of  light  and  daric  parioda, 
and  tba  rata  of  alternation  for  two  gylvania  113Dg  alaetronic  tubaa. 
Tba  alactronle  awitch  and  tba  racordlog  apparatua  warn  Inacallad  In 
tba  eaparlaantar'a  booth  aa  abown  in  fig.  1. 

Tba  atlnulua  ll^t  panel,  cootalnlng  tha  1130B  gylvania  flaah 
tubaa,  MB  placed  in  tha  aubjacc'a  ancloaura  aa  ahowo  In  Pig.  1.  Tba 
aotira  axpariaencal  area  waa  palnead  a flac  black.  Tba  light  aourca 
bafora  placaaenc  of  Cha  atlmlua  Clguraa  avaragad  6 niiuiaabarca  par 
light,  aa  laeaaurad  with  a Kaebath  llliminoaacar.  Tha  light  panel  vaa 

Tha  aubjaet'a  haadraac  mb  placed  in  a frontal  plana  io 
ralacloo  to  cha  atlnulua  light  panal.  Tha  vlaual  angle  for  all 
aubjacta  vaa  approxlnacaly  5 dagcaaa.  Tha  talagrapbic  kay  and 
nicropbone  pick-up  ware  placed  aa  indicacad  In  Pig.  1. 


obtAlQcd  with  cbe  rttcordiag  appantui.  The  dubjtct  operACdd  Chtt  tele* 
ftrapble  boy  wblcb  vai  connected  Co  Cbe  Gerbceode  coneeanc  apeed  recorder. 
An  Eicor  tape  recorder,  tficb  tba  nlcropbone  plck*up  at  tbe  iubjecC'a 
beadreet,  recorded  bla  verbacla  repocca,  Tbe  third  record  nee  obcaloed 
by  the  exparinaotet  who  wrote  a verbaeio  report  and  tiaed  the  eubject'i 
petcepclona  with  the  aid  of  a atop  wacch,  Tbe  three  racorde  were  croai 
checked  for  the  duration  and  verbacla  deecrlption  of  the  eubject'a 
perception  for  ell  axpetiaencal  crlala. 

The  Stlailua  Flguree 

The  eclmilua  flguree  were  geoaetrlc  In  fora  and  engraved  on 
cleat  plaetic  with  an  opedue  black  plaacic  becking,  eo  chat  only  Che 
engraved  ferae  allowed  light  Co  paaa.  Theie  dlece  were  »unced  In  Che 
etlBiluB  light  penal,  an  deectlbed  by  Belchenberg  (1^,  and  preeented 
in  pelra  to  the  aubjecte.  Tbe  bealc  flguree  were  open-elded  equeree  and 
crlanglea,  half  elrelae  and  a pair  of  full  circlee.  Tbe  coabinaclene 
(Pig.  2},  were  arranged  to  provide  tba  following  flgurel  relatlonehlpe: 

a.  glallerlcy.  In  which  Che  two  flguree  ware  idancloally 
aituaced. 

b.  Cloeure.  In  which  Che  two  flguree  faced  each  other. 

e,  froxialCY,  in  which  the  two  flguree  were  placed  back  to 

g.  Coaolece  Clrclae . in  which  a pair  of  full  circlee  wne 


preeented. 
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Procedure 

Petore  cbe  experineneal  crlele  vere  nia,  eacb  obaerver  «aa  dark 
adapted  Cor  can  Blaucaa  (5),  and  fchaa  preaeaeed  vleb  a pair  of  vertical 

obaervatlon  period  eacb  observer  ms  ieecructed  la  cbe  uae  of  Che 

under  all  four  sets  of  inacrueciooa.  dll  subjeeta  began  their  obser- 
vations under  Inatrustion  1.  loitructione  11,  111,  and  IV  were  pre- 
sented In  a syetetdatlcally  balaaeed  order.  The  rates  of  stiauletion  an. 


graphic  key 


figures  vsre  systeiBatically  balanced  £o 
The  following  veebetia  inetructlona  w 


graphic  key, only  those  perceptlone  of  notion  in  which  one  light,  or 
one  figure,  ia  involved. 

lastruction  111.  You  ace  to  report  orally,  and  witb  the  tele- 
graphic key.anyching  but  two  stationary  lights  blinking  oo  and  off. 
whan  notioa  ia  perceived  you  are  to  try  to  aaincaia  your  perception  of 

eyes  rapidly  or  voluotsrily  alter  your  pbyaical  viewing  in  any  way. 

0 report  orally,  and  with  the 


celagriphlc  key,  anyehlag  buc  two  ecacloDery  llghct  blinking  on  and  ofE, 
You  nrn  to  cry  to  prevent  the  eppeerenee  of  eppecenc  aotlon  na  ojcU  ee 
poeelble.  Honevec,  you  arc  not  to  turn  your  bead,  blink  your  eyea 
rapidly  or  voluntarily  alter  your  phyalcal  viewing  in  any  nay. 

Tba  ten  paira  of  etisilua  flguraa  vara  praaaotad  to  the  obaarvar 
for  each  of  tbraa  racaa  of  atlaulaelon.  gate  I rapmaanted  a Claab  rata 


of  1.2S  flaahaa  par  light  par  aacond.  Kata  2 rapraaanced  2 flaahaa  par 
light  par  aacond.  Rata  3 rapraaaocad  3 flachaa  par  light  par  aacond. 
Tha  interval  bacHaen  flaabae,  t.a. , pauae  ciaa,  waa  appmxlaicaly  i 
nicmaacooda.  Tha  light  waa  white. 

gach  aubjact  vaa  glvao  Inatruction  I.  Ha  waa  dark  adapted  for 
can  mioutaa  prior  to  tba  axperiaantal  triala.  Ha  vaa  aapoaad  to  five 
ninuca  obaarvation  perioda  for  each  of  Che  Can  paira  of  acioulua 
figuraa  under  a given  rata  of  atinjlation.  The  aubjact  waa  naked  to 


caivad  aotion.  Tba  key  wee  to  be  ral 
iacarruptad,  i.a. , if  two  atacionary 
obaarved.  Ac  tba  and  of  tba  tench  pa 
aubjact  waa  paciaittad  to  leave  the  dj 
lainutaB.  Uhen  be  ratumad 
before  acarting  another  aeriaa  of  ■ 
reported  on  tha  aene  can  paira  of  J 

I.  Tbia  procedure  waa  rcpeacad  a i 
period.  No  aubjact  obaarved  under 


lagraphie  key  during  all  pi 
aaad  if  apparent  aotion  wai 
Ighca  blinking  on  and  off  i 
of  Btisjlua  figuraa  each 
s dark  rooa  for  approxinately  t< 
again  dark  adapted  for  tan  nioi 


f inacrucciona 


parlodsi  for  soch  of 
■eiauUcloQ  under  fou 
•equiDcea  of  preeeaca 
ordered  aod  readoaly 
edult,  oela  aubjecce 


acb  subject  reported,  in  five  alnute  obaervstloo 
eo  pairs  of  figures,  for  each  of  tbrae  races  of 
separate  acts  of  Isatnictlona.  Twelve  separate 
lOQ  of  cbe  fixed  variables  vers  systeBseleaUy 
sslgeed  to  the  ruelva  observers.  They  were 
ralaad  la  piycbological  experlBSacacioa.  Dark 
ten  alnuees  each  preceded  all  obssrvacioas  for 


cmnn 


RBSULIS 

I«  qu»atlt*tlve  iiuiuro  mra  taaljtti  ladlvlduall;  »ieti  t 
four  dlaeatloaal  aaalyila  of  vocUaca:  ioaenicttoa  a fom  a raca  x 
•ubjaeca.  Tba  daatga  vaa  axpasdad  froa  tha  baaie  dailga  fouod  la 
Lladquift  (7,  f.  237). 

Tha  fltat  of  tha  waaucaa  of  appanot  aotloa  vaa  total  duration. 
ThU  rapraaaatad  the  total  period  of  reported  apparent  mtloa  for  each 
300  tacanda  of  obaarvatlon.  lha  aacood  quantitaclva  «aaure  obtalaad 
«ae  the  aaao  duration  of  tnclon.  Tba  aean  duration  npraaoatad  tba 
total  duration  of  apparent  aocion  divided  by  tha  nui^r  of  aaparati  and 
dlatlact  parcaptiona  of  Botlon  reported  by  the  obaarvar  for  each  300 
■aconda  of  obdarvation.  Three  Indapindancly  obtalaad  ouantltatlva  recorda 
ware  obtained  froia  tba  Garbrand'a  oonatant  apaed  tape,  tba  tlxcd  volte 
and  tha  tlavd  axperiaantar'a  record.  Tbaae  recorda  vara  croaa* 
ehackad,  for  both  total  and  Baan  duration  of  apparent  utlon,  to  loaure 

both  of  tba  neaauraa  wart  coeputtd  for  varloua  aapecta  of 
apparent  BOtlon  and  aaparata  analyaea  vere  obtalaad  for  tha  follovlng 
categorical  daacrlptlona  of  apparent  aocion: 

a.  all  apparaac  oacion  pareapclon,  l.e.,  both  lighted  figure 
aotlon  and  ahadow  aocion, 

b.  parcepetoQ  of  Ugbead  tiguraa  In  notion,  l.a.,  one  lighted 


on  Involving  only  onn  llghcad  ilgurn 

on  involving  lighcnd  figuno,  l.i.,  ■ 


'f  SchultB  (1^  for  docnroioing  tl 


• ignifiuneo  (IS),  via 


d (Pigi.  } eo  9}.  Tbn  oidioaca  indie«C«> 
■e  in  aicmda.  For  eicb  irioulUB  figurn 


« 1|  cbo  itipUd  bar  i 


iDstcucttoa  Its  tba  horliantilly  itripad  Imc  npreianct  luCructlso  III 
aod  e)M  dUgsully  actlpcd  bar  rapraiaaca  laatructioa  IV. 

Aaalyaaa  o{  Varlaaea  aad  Crapha 

for  catagory  a,  all  appanat  astiaa  parcapctoa,  tba  aaalyaaa  of 
varLaaca  ara  praaaatad  la  lablaa  1 aad  2.  Tba  raaulta  In  Tabla  I,  Car 
tba  aatlyaU  e£  tba  cecal  duraclaa  oC  aaclan,  ladlcacad  abac  chraa  o£ 
tba  aaln  af facta  vara  alsalftcaac;  rata  oC  atlulatian  aad  aubjacta  at 
tba  .ODl  laval.  Com  at  the  .01  laval.  Tba  fourth  aaln  affact.  la* 
accucclaa,  vaa  not  algalflcaat,  Tba  XF  lacacaatlon  ma  algnlflcanc  at 
eba  .001  laral.  The  KI  aad  IF  Incaractlona  ware  not  algnlfleaat.  Tba 
BIF  lacaraeclon  aaa  not  algnlClcanC.  Fron  Table  2,  eba  aaalyala  of 
rarlanca  Cor  Che  mean  duracioo  of  ootloa  indicated  algnlflcaoca  for  all 
of  eba  aaln  varlablaa.  Rata  of  aclnulation  and  aubjacta  vara  aignlCl* 

fleaoca.  Tba  RF  and  IF  loceraeelana  vara  algalClcant  at  tba  .001  and 
.01  lavala,  raapacCivaly.  Tba  R1  lacaraatloo  and  triple  Intaractloo 
ware  act  aignlClcaoc. 

Tba  bar  grapha  In  Fig.  0 rapraaant  tba  total  and  mao  duratlona 
of  ■otion  for  the  fined  variablaa  of  loatructlon,  fora  aad  rate  of 
atlmilaclon  Cor  category  a,,  l.a. , all  action  parcaptloo.  Tba  aoat 


eclBulatlon.  I 
lighted  figure 


apparaat  notion  vltb  an  ineraaaa  la  tba  rata  of 
a trend  ia  coBpoaad  of  two  contradictory  erenda,  For 


The  reciprocal  pattern  of  locraaaad  ahadow  aotloo 
1 Ineraaaa  in  tbe  rata  of  acisulatlon  la  Indicated 


MULTSIS 


P VUIUKE  FOR  ALL  KTtlOII  FttCIPTlON: 
(LISRtUI  FieURRS  ADD  SRAOOW  MTIOH} 


TAblas  3 4ifid  4 represent  cbe  snslyeeB  fot  Che 


In  Fig. 


le  o£  neelont  ceepecclvtly»  for  Che  percepclon  of  Itghced 
figures  In  ■oclon,  Frott  Tshle  3,  Che  enslysls  for  the  cocel  durecion 


scion  indteeced  chsc  ell  cl 
f BClnjleclon  end  subjects 


signiflcenc  i 


n ves  signiflcenc  sC  the  .01  level.  The  Rl,  ] 
sere  noc  elgnlficsnc.  Froa  Tehle  4 chs  aein  s 
cion  were  ell  signiflcenc.  The  rets  of  sciaul 
signiflcenc  st  Cbe  .001  level;  ioscrucefon  en 
The  RF  end  IF  InCerscClons  vers  signiflcenc 


Ion  end 


end  .01  levels,  respecclvely.  The  RX  end  RIF  incsmeclons  were  not 
signiflcenc. 

The  enelyses  for  shedov  Boclon  percepclon,  cocel  and  Ksn 

Table  5,  Che  analysis  Cor  cbe  cocel  durecloo  lodicaced  chec  Chree  of 
Che  onln  effeocs  were  signiflcenc;  race  of  scisilacion  end  subjects  ac 
Cbe  .001  level,  and  fora  ec  cbe  .01  level.  The  fixed  variable  of 


IttSCcucClon  was  noc  slgnlficeoc.  Tba  RI,  RF,  IP,  and  RIF  incareeclone 
were  noc  significanc.  Fron  Tsbls  6,  the  analysis  of  variance  for  Che 
aeao  duration  Indloaced  that  three  of  Che  Oslo  effsecs  were  signiflcenc: 
subjeecs  ec  Cbe  .001  level,  rece  of  sclajlacion  and  fora  ac  Che  .01 
level,  The  fourcb  aein  sffecc,  loetrucClon,  was  noc  slgolflnaoc.  The 
RI>  RF,  IP,  and  RIF  InCarsoCloos  were  not  significanc. 

Tables  7 and  d reprasenc  cbe  analyses  for  Cbe  Cocel  end  raao 
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HOTIOK  nUKRtCK: 


UULYSIS  OP  VAPIANCE  FOR  TRS  PEPCEPTIOH  OP  ONE  LI8IRBD 
PlCtmE  IN  WniON!  MEAN  THE  (UCnED  PIGOEES 
PERCEIVED  AS  ONE  LICEIED  PICUBE  IN  tEniOK) 


durAtlODi  of  BoeloD  for  Che  percepcloa  of  one  Itghced  figure  la  noctoa. 
From  Table  7,  the  enelpets  for  Che  cocel  dureclop  of  wcion  lodlceced 
Cher  ell  cbe  mein  effeecs  vere  elgnlflceac,  Rete  of  aCLmilacloa,  form, 
ead  eubjacce  wre  elgolficeac  ec  che  .001  levelj  iaaCcueCloa  ec  cbe  ,01 
level.  The  OF  tnteracclon  ne  elgaiflcenC  ec  Che  .01  level.  The  RI. 

IP  ead  RIP  lotereccione  ware  ooc  efgnifleeac.  Prom  Table  R,  che  aoaly> 
ale  for  the  mean  durecloa  of  aiocioa  iodlcaced  thee  ell  che  nla  effeeci 
were  algnifleaac:  rate  of  aCfBulaCloo  aod  auhjeeca  at  the  .001  level; 
loacruceloa  ead  form  ec  the  .01  level.  The  RI,  RF  eod  IP  incaracctoaa 
were  elgcificaac  ac  che  .Oi,  .001  and  .01  levela,  raipeccively.  The 
RIP  ioceracclon  wee  not  elgotffcaac. 

The  bar  grepha  repraaeaced  lo  Pig,  6 tndlcace  tbe  coral  and 
■eao  duratlona  for  che  perception  of  one  lighted  figure  in  mocfon.  The 
pettem  of  decreaead  total  and  neaa  duratlona  of  wclon  with  an  la- 
cveaae  in  tbe  rate  of  acimilacion  la  repeaeed,  Xn  eddlcion  tbere 
appeare  to  be  a Crend  toward  a leveling  of  che  effecta  of  InaCrucClon 
and  form  under  Rate  3,  Tba  trend  coward  deereaaed  total  and  mean 
ducaciona  of  ooclon  for  che  claauce  group  (lae  Fig.  2)  uy  be  noted 

Tablea  9 aod  10  rapreaenc  the  analyeae  for  che  CoCal  and  mean 
duratlona  of  motion  in  the  perception  of  the  unfuaed  lighted  flgurea  in 
noclon.  FroB  Table  9,  the  analyaia  for  che  total  duration  of  ncion 
Indicacad  chat  the  main  effete,  aubjecta,  waa  algnificanc  ec  cbe  ,001 
level.  Rate  of  aelmjlaclon,  inacruction,  and  form  were  not  ei^ificanc. 
The  RI,  RF,  IP  and  RIP  lotecaetlone  were  noc  aigolfleant.  Prom  Table 
duraciOQ  of  motion  indicated  cbec  tbe 


analyaia  for 


za 


AKUySIS  Of  VAUAHCl  fOf  TBZ  PltlCtrTlOlt  Of  ucHm  neouf 
IH  HniaM:  HXUI  TDIg  {FtBCKIVKD  MDTIOD  Of  TWO  LISBIID 

nsuus  11  mioH) 


re8p«cciv« 


raetlon*  were  ligalClc 


Bsln  afftct,  iubj8Ct8»  v«a  ■i(al£lc8DC  sc  ttH  .001  Rate  of 

■clDulatloo,  ioicruetloD,  and  fors  ware  hoc  alBolflcdot.  Tba  R2,  EtP, 

IF  aad  RIF  intaraoclona  were  ear  alRolfloaoe. 

bar  grapba  to  Fig.  7 rapreaaoc  ebe  Coral  and  aean  doraclona 
I Che  Fareepcloo  of  cha  uofueed  llgbced  flgurea  In  nocion. 
it  paccarn  waa  iodicacad  for  any  of  cha  fixed  varlablea. 
aa  11  and  12  rapraaaoc  cha  aoalyaea  for  Che  Coral  and  oeao 

la  aoalyaia  for  Cha  total  duraclon  of  anclon  Indlcacad  cbac 
alQ  affacca  were  algolficanc;  fon  and  aubjacca  ac  Cha  .001 
oacruocloh  ac  Che  .01  level.  The  BF 

CeraeCloiia  were  not  algolficanc.  Froo 
0 duraclon  Indicated  chat  chraa  of 

c algnlflcaoc. 

B repreaenc  Che  cocal  and  oeao  duraclona 

In  addition  a aacond  paccem 
appaara  Co  be  conalacenc  for  both  the  cocal  and  the  mean  duraclona  of 
noclon.  Froxlaal  flgurea  Induced  che  greaceac  anounc  of  chrae  dl- 
aanalonal  Dotloo;  cloaure  flgurea  induced  tba  neic  graacaac  anounc. 
SlBllar  flgurea  and  cha  clrelea  failed  Co  loduce  any  appreciable 


e elgnlflcanc 


c algnlflcaoc.  The  RF 
The  R2,  IF,  and  RIF  li 


of  BOClDQ  for  I 
of  dacreaeed  b 


a percepcloo  of 
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ilkii! 


of  ttiroo  dlMUBionoL  notloR. 

TobloB  13  oDiJ  14  nprcsoDl  cbo  aaoLpsoo  for  total  i 


Tabla  13, 


itloD  lodloacad  tha 
>m  aod  aubjacta,  la 
't  algclficant.  Tla 


thraa  of  tha  natn  affacta,  rata  of  atlBulacloo, 
a algoificast  at  Cha  .001  leval,  Intcructloa  vai 
RF  aod  IP  incaractlooa  vara  algntflcaot  it  the 
.001  laval.  Tha  hi  and  RIF  incaractlooi  vara  ooc  algalflciat.  In 
Tabla  14,  tha  aaalyala  for  tha  Boan  duration  of  aotloa  Indlctcad  that 
all  of  tha  aalD  affacta  vara  aignlftoant;  rata  of  ariaulatlon  aod  aub« 
jaeta  at  cha  .001  lavali  Inatruccton  and  fora  at  cha  .01  laval.  Tha 
BF  and  IP  lotaraetiona  vara  alsnlflcanc  at  Cha  .001  and  .01  lavala, 
raapacclvaly.  the  RI  and  RIF  Intaractiona  vara  not  atgoltlcanc, 

The  bar  graph  for  evo  dlaanaional  nocion  (Pig.  9)  rapraaaoca 
the  coca!  and  naan  duraclona  of  ciocion.  Tvo  patcama  appaar  to  ha 

deeraaae  of  duration  vltb  an  Intraaaa  In  Cha  rata  of  aclnulatlon.  lo 
addition  cha  Slnllar  flguraa  and  cha  Covplcto  Clcelaa  (aaa  Fig.  2) 
appaar  Co  yield  eba  oajor  portion  of  parcalvad  two  dlaanalonal  motion. 


Analyala  with  the  Wileoxnn  Kacchad*Palri 
glgoed-Bank  Teat 

Iba  data  rapraaaotad  lo  Tablaa  3 and  4 and  In  Pig.  4 conaclCuca 
tba  baaic  data  In  any  atudy  of  apparanc  nocion.  Tha  data  included  all 
parcapeiona  of  lighted  flguraa  in  motion  ragardlaaa  of  the  qualicaciva 
aapacta.  Tha  tfllcoxoo  Taae  vaa  co^ucad  Co  datarmlna  cha  aaparata 
affacta  of  tha  four  acta  of  inatructiona,  and  Che  affacta  of  cha 


• •pirtc*  p*lrf  of  •clBulua  figuna  oa  the  overall  caiea,  i.e. , f tacioi. 
Tbfl  bar  grapha  in  fig.  4 appaarad  eo  bava  a coDalaeanc  paccara  of  rala- 
clvalp  langac  total  and  saan  duratlona  undar  Inaeruceion  III.  The 
grapha  further  Udleatad  dlffaranc  pattania  of  affactlvaoaaa  of  the 
filed  varlablea  when  the  total  and  taaan  duratlona  ware  coopered,  the 
cranda  auggaatod  by  loapactlon  of  thaae  bar  grapha  vara  caatad  with 
Che  Ullcsion  Teat,  tba  raaulta  ate  preaeacad  In  Tablea  IS  Co  20. 
loacruccion 

Table  IS  rapraaenca  tba  algnlflcaoce  levela,  alpha,  obtained 
in  coopering  the  total  duration  of  notion  under  the  four  aeta  of 
inacructiona,  for  each  rata  of  acinlaclon,  and  for  each  pair  of 
atlnulua  figuraa.  Twanty^alx  of  the  one  hundred  end  eighty  conpariaona 
vara  algnlfleaot. 

Tba  co^riaon  of  InaCrucCion  1 vltb  Inacruotloo  II  yielded  one 
aignlfleanc  diffaranca  at  the  .05  level.  Obtaining  one  or  too  algolll* 
tent  dlffaranoaa  In  thirty  conpariaona  way  be  attributed  Co  chance. 
Dlfferancaa  in  obtained  data  due  to  fomal  changea  In  Inatrucclon  to 
tba  aubjeota  ware  not  found. 

In  coloring  the  notion  perception  undar  Inatruction  1 with  the 
aane  affacca  undar  Inatruction  III,  ten  aignlfloent  differencaa  ware 
obCBlned.  Thla  le  sore  than  oey  be  expected  by  chance  in  thirty  con- 
pariaona. It  nay  ba  aceted  chat  InaCrucCion  1 differa  algniflcaotly 
froia  Inatruction  III. 

The  conperiaoo  of  loacruccton  1 with  Inatrucclon  IV  yloldad  no 
aigniflcene  dlfforooee. 
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light  tigniflc 


dif£a 


yt«14«4  flvs  (igoieiciot  diffeteocM.  Inacructloo  III  b>; 
• tdend  «•  >lgolflc«atiy  dlffamt  froa  lutruccloa  IV. 


ilgaificaatly 


aliti  trUnglM,  r«fp 


opan-ild«d  iqiurei,  and  gp«n- 


aldad  trlansUa, 


circUa;  opan-aidad  aputraa,  and  upan- 
, arrangad  aa  prsxliHl  fljuraa  (Plj,  J). 


ilgsiUc 


contldarail  Co  be  eigelfleeDCly  dlffeteec, 


17  Co  20  raprc«eat  che  obtaload  algalfUaac  OiffercDcea  for  cbo  con 
polro  of  oclauluo  Ciburoo  undor  oacb  tot  of  iaocrucciono  for  ovorp 
roco  of  otlauloclon.  Tho  iClauluo  flguro  cooporlooao  wen  coi^tod 
for  both  total  oaf  ooon  durotLoos  of  opparoat  ootloa.  PI  daoignatci 


cba  pair  of  covplaca  clrcLaa. 
cirelaa.  opao-aldad  oquaraOi 
arraagad  aa  alnilar  flguraa. 
clrclaoi  opan-ildad  aquaraot 


. P2»  P3,  and  F4  raproaeot  tbo  half* 

nod  opan-ildad  crlaogloa,  raapactlvclpj 
F3>  P6»  and  F7  raproiaot  tbo  half- 
aod  opan-ildad  trlaafloa,  reapaccivalp. 


alpha,  for  tbo  atimilua 
tod  Boao  durationa  uodar 


d iquaraa  of  tba 


arraogad  no  cloaura  flpura 

In  labia  17  tba  algnlflcanca  la^ 
flgura  conparliona  ara  given  for  both  tc 
loatructlon  1.  Tba  coa^utatlona  for  the 
gnta  1,  Indicated  that  tbo  half-circlaa 
cloaura  group  accountod  for  all  of  tba  algnlflcant  dlffarancaa  obtaiz 
For  2aca  2,  all  atlnulua  flguraa  In  tba  cloaura  group  vara  aignlfl- 
candy  dlffarant  fron  all  otbar  atlailixa  flguraa.  Tba  coapucaciona 
under  ftata  3 Indlcatad  tbat  tba  opan-ildad  aquarea  aod  tba  opan-oidai 
trlanglaa  worn  Involved  In  nine  of  tba  tmlva  obtalnad  algnlflcane 
dlffarancaa. 

Inapactlon  of  tba  co^utatlona  of  aean  dumtloo  of  ■eclon  In 
Table  17  indlcatad  that  the  affect  of  flgural  relatlonablpa  wna  con- 
fined to  obaarvntlona  under  Rata  1.  The  obtalnad  dlffarancaa  wen 

aavan  obtalnad  dlffaraacea.  Tba  data  la  Table  17  auggoat  that  tba 
atlailui  flguraa  In  Che  cloaura  group  contributed  Boat  baavlly  to  tbe 


clotuta  group  flgurai  mra  tovolved  in  alovso  ot  Cba  fiftaea  obuload 
dlCfaraueea.  Undtr  Kate  3,  for®  doee  aoc  appear  to  be  an  affaccloa 


Id  Table  19  Cba  data  repreiaoc  ilgalfLcaaca  lavali,  alpha,  for 


total  duration  of  001100  the  cloaure  flgurea  appear  to  be  algolflcanely 


dlffersot  from  all  other  figure  eomblnatlona  under  Rate  1. 


tSSS’-S--' 
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Ill,  and  IV  the  alnlUr  Clgtiree  wre  ilgalflciDtly  different  frca  ell 


figure  cooblD 


S3 


CHAma 


DISCUS8ICH 


Tha  BCuly  mt  dcilgsad  to  decarain*  tha  win  effacta  and  thair 
Istaraccloaa  for  chaogaa  In  inacrucclon,  flgural  ralttlsoablpa,  and 

Font  aati  of  Inacrjcclont  wra  IncUdad  In  thia  tcudy,  Two 
aata  Involved  ebangaa  in  forwl  Inatruetlona  Co  cha  aubjacc;  cwo  aaci 
lovolvad  cbangea  In  cba  accltuda  or  aancnl  aac  of  cba  aubjeeca.  Fha 
Inclualoa  of  cba  Uccac  pair  vaa  aada  poaalbla  by  cba  atacaaaaea  of 
voluncary  cooecol,  l.a.,  facillCaclng  and/or  Inhlblclng,  of  cba  par* 
oapclon  of  notion  by  algtac  of  cba  Cvalva  aubjacca  In  chla  acudy.  Of 
cba  ranalnUg  four  aub}aoet,  only  tuo  ware  oarcain  cbac  ebay  could  not 
control  cha  parcapcloo  of  ooBlon. 

Two  hypochaaaa  ooncamlng  tba  flnad  variable  of  Inacrucclon 
vara  forttjlacad.  Tba  flrac  hypochaala  acatad  CbaC  ebangaa  In  forwl 
inatruetlona  nay  aignlfleancly  efface  Che  duration  of  apparanc  wclonj 
cba  aacond  bypothaala  acacad  Chet  actlcuda  or  eencal  ace  wy  not  algnl* 
flcancly  efface  cha  duration  of  eocloo.  Kacb  hypochaala  vaa  eveluatad 
for  boch  cocal  and  naan  duraclona  of  aoclon  for  all  catagorlaa  con- 
aldarad  In  chla  aCudy. 


Whan  oeeaured  by  cha  cocal  duracloo  of 
vaa  a algnlflcanc  variable  in  cba  analyaaa  of  t 
eiguraa  In  notion,  cha  parcaptlon  of  apparent  n 


parcepclon  of  lighted 
ion  involving  one 
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li^tad  flfura,  «ad  la  three  dlnaiuloDel  percepcioae.  laetructloa  e«i 
aot  e alpniflceat  variable  la  Che  aoalyeea  lavolvlag  all  apparent 
ootloB  percaptloo,  all  abadow  notloa  perceptioa,  pareeptioa  al  lighted 
flguraa  in  Botloa  aat  deeigaated  ee  fuelan,  and  the  perceptioa  of  tvo 
dlBeaeional  notion.  When  the  iQdlvldual  aece  of  loetructloae  nere 
evaluated  vlth  the  Hilcoxon  teete  for  the  perceptloo  of  all  lighted 
flguraa  la  notloa,  It  naa  found  that  the  najor  portion  of  the  eignlfl* 
cant  diffemacaa  obeaiaad  Involved  co^ariaoaa  vltb  Ineeruoclon  III, 
the  naatal  eat  to  facilitate  notion.  The  inetructloaa  concerned  with 
fomal  cbaagea,  l.e.,  loatructiona  1 aad  11,  were  not  found  to  be 
Blgnlflcantly  different,  the  flrat  hypotbeela,  that  a change  la  fomal 
inatructlone  nap  algalflcaacly  affect  Che  duration  of  apparent  notion, 
wae  not  conflmad  when  neaeurad  by  tbc  total  duration  of  notloa. 

Concerning  the  eecond  hypochcele,  Che  Wilcoann  teete  Indicated 

affective  variable.  The  nencal  eat  to  Inhibit  Che  perception  of 
■oClon,  Inacruccloo  TV,  wee  not  an  effective  variable.  Only  the  trende 
indicated  in  the  bar  grapha  repreaentlng  the  perception  of  lighted 
flguraa  in  notion  vara  analyzed  with  the  Hllcozon  caec.  Slnilar 
trende  nay  be  noted  In  the  bar  grapha  for  the  percepclooe  of  one 
lighted  figure  notion  and  three  dlneoelonal  notion  (Flga.  6 and  8)  for 


When  neaeurad  by  Che  Dean  duration  of  not 
a aignlfleaot  variable  In  the  enalyeee  involving  ell  apparent  notion 
perception,  the  perception  of  lighted  flguraa  In  notion,  the  par* 


■ ignlCU 


•IgDifl- 


Inhibit 
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For  the  llxed  vnrlnbln, 


flgural 


eigalflcantly  alleec  cb«  Airntlnn  ol  notion.  Flgural  ralacloaablp* 


daaipiated  aa  Forn  vaa  a algolflcaot  varlabla  Cor  both  total  aod  laean 
duratlooa  In  twelve  of  the  fourtaao  analyaea.  It  wea  oot  a a 


uad«r  iQttructioni  Xl»  IZX|  Aod  IT  eb«  ilallar  Clgurts  wen 
candy  dlffateoc  froa  all  ochar  dgurai.  For  ImenicClon  I,  Rata  1, 
tha  cloaura  tlBurac  concrlbucad  tha  aajor  porcioa  of  alBQlflcaDt 


phs  yielded  clia 
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Utlcdlly 


flguni  and  ehe 


cooplace  clrclaa.  Tba  cwo  and  three  dlaenaloeal  aspecta  of  apparent 
notion  appeared  to  be  due  to  the  atiulua  pattema  rather  then  the 


that  the  atlaoloa  pattemi  rather  than  the  Individual  ahapea  of  tba 
flgurea  were  effective  varlablea  In  the  perception  of  apparent  notion. 


ilBhCad  flgurea 


ubjecta 


only  algnlflcaot  neln  effect,  Ko 


In  a prevloua  atudy  (^,  In  which  bUck  line  flgurea  In  an 
lllualnatad  field  were  tba  atlmilua  flgurea,  It  wna  found  that  the 
pair  of  Identical  flgurea,  l.a.,  two  conplete  clrclai,  yielded  the 

were  algnlflcantly  different  fron  Che  alallar  flgurea,  and  yielded 
algnlfloantly  lover  naan  durationa  of  notion.  Tbeae  flndloge  rained 
tba  probten  of  Interpreting  Che  dlfferencea  between  alnller  flgurea 


duratlonj  for  Che  conpleca 


and  caapleca  flguaaa.  Tha  lower  Boao 


a coqilata  clrelai. 
cha  alBllar  flpirai^ 


The  third  flaad  variable  la  thla  atudy  vae  tha  rata  of  at: 
.tloD.  It  wai  hypochaalaod  that  tha  rata  of  etlBilatlon  would  b< 
10  prlaary  dcceralnaoc  of  apparent  docIod.  regardleee  of  the  la- 


ecrucclonal  eat 
■ocloo.  Tble  bypoche 
a algolflcant  varlabl 
■oclon  Dot  dealKnataC 


atlsulue  figure  lavolved  la  t 
La  vaa  confimed.  Tha  rata  ol 
Id  all  aaalyaea  axcapt  for  tl 


acidulacloo  vai 
a parcepcloD  of 


cad  pravloualpt  cha  aoalyi 
0 algnlflcaDt  F racloa  fo: 


incaraccloD  beevaaR  tha  feat 


The  •tlmilu 


•Ubj4cta.  «>•  •ifntftcanc,  for 


of  priaory  laportooco 


:Cioa  <o<l  flgunl  r 


bo  clotun  flgurea. 
r figuna  ylaldod  tl 


affflcClvB  varlBblfl,  i.a. , loatrueclon  XXX.  Tha  efface  of  oaotal  aat 
appaacad  to  ba  ualdiractloaal  ainca  a Giental  aat  to  inhibit  apparaoc 
DDtloB  vaa  not  affaetlva.  Tha  affact  of  ioatruction  to  tha  aubject 
tandad  to  drop  out  aa  tba  rata  tocraaaad.  It  waa  aotad  that  tba 
dagrea  to  which  ao  obaarvar  waa  critical  of  hia  parcaptloQ  of  action 
could  account  for  tha  caaulta  without  poaeulatiag  a anneal  aat. 


ciupns 


SIMUSY  AHS  CONCUISlONa 
SuflBtry 

An  cx^riasocal  loveacigaclon  af  ••viral  detarmlsaoei  of 
• ppareot  aseios  ma  petforaad,  Ttia  flud  varUfclea,  imtruetloo,  form, 
aod  rate  of  aclauletlon,  together  vlth  the  raodoitiaBd  variable  of  oub- 
JactOj  were  evaluated  with  a four  dlaeiuloDal  auaLyela  of  variance. 

The  Hllcoxon  Kecclied-?elca  Slgned-aaok  Teat  mb  coi^ted  for  aelecCed 
eapecca  of  apparent  aocian.  In  addition,  grapha  vera  included  In  the 
aeelyela  of  data. 

Twelve  adult,  Bale  aubjecte  obaerved  can  palra  of  aclautua 
flgurea,  under  three  racea  of  atlKilaclon,  for  each  of  four  acta  of 
loatrucelona.  A ten  nlnute  dark  adapcatloo  period  preceded  Che  expert* 
aental  Crlala  for  each  preaencatlon  of  Che  ten  palra  of  etlmilua  flgurea. 
Tine  BoeaureaenCa  Included  the  total  duration  of  apparent  Melon  and  the 
■een  duration  of  epparanc  aoclao  for  each  300  aecond  obaervaeton  period. 

The  dace  were  analyaed  for  vartoua  cypea  of  apparent  notion  In 

were  Independently  obtained  with  a Oerbrand  eonetant  apeed  recorder, 
an  lleor  voice  Cape,  and  a etop  watch. 

The  aeiBiluB  flgurea  conaleced  of  geonecrlc  forae  engraved  In 
opaque  plaaclG.  The  preaeneacloo  of  aclBilue  flgurea.  loacructloni , 
and  retaa  of  atlwlatlon  vaa  eyateaaclcally  ordered  for  the  aubJecCa. 
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All  subjaeta,  however,  begao  with  Inatructloo  1 which  wee  aaauoeh  aa 
a baae  line  for  the  evaluation  of  Inatruetlonal  changoa. 


Inetructlon  wei  found  to  be  a coodleionally  affective  variable. 
The  affaetlvaoaea  of  clwngee  in  Inetructlon  appeared  to  depend  on  the 
cypae  of  data  conildered.  Furtharaore,  the  effectlvenaee  of  ebangea 
In  InaCrucelona  waa  reduced  aa  the  race  of  atlaulaclon  ineceaeed. 

Pomal  ebangea  In  Inatructlon,  l.a,,  e^^rlflancer  oriented, 
ware  not  affective  when  neaeurad  by  the  total  duration  of  Botlon  In 
Che  percBptlon  of  ell  lighted  figurae  In  wtlon.  Foraal  changea  were 
effective  when  neaturad  by  the  seen  duration  of  ootlon  In  cha  par* 
caption  of  all  lighted  figuraa  In  notion.  It  waa  concluded  Chat  the 
ftean  duration  of  Botlon  waa  nodlfled  by  rapid  fluccuatlona  in  the  type 
of  Doclon  reported,  aa  a raault  of  greater  obaerver  nanlpulatlon, 

Inecructlonal  changea  Involving  laencal  aat  or  attitude  were 
coodlctonally  effective.  Tba  influence  of  eiencal  aet  appaarad  to  be 
unldlrecclonally  effaetlva.  Inetructlon  111,  the  nncal  net  to  facili- 
tate Che  perception  of  notion,  waa  an  effective  variable  for  both  tba 
total  and  leaan  durationa  of  notion.  Inatructlon  IV,  tha  Dootal  eat  to 
inhibit  tha  perception  of  notion, waa  not  an  affective  variable.  It  wee 
auggaacad  Chat  the  willlngneaa  of  Cha  eubjacc  Co  vary  tba  degree  Co 
which  ha  waa  critical  of  hie  obaervationa  would  account  for  the  differ* 
encea  obtained  nora  readily  chan  a unidirectional  oencal  aet  concept. 
Pom,  In  tame  of  flgural  relaclooahlp,  appeared  co  be  an 


effecclve  variable  In  cl 
effacclveneae  of  fom  ci 


I daceminatlon  of  apparent 
ided  Co  dlalQlab,  bowavar,  i 


itiauLua  flgut 


{Igural  relatiixiaU»B,  tathar  cbaa  clic  individual  ahapa  of  tha  Cigui 


a«lon.  Tha  proxlnal  {Iguraa  and  cha  ceoplete  eltclat  cendad  Co  yield 


oacchad,  auparl^aed  eoaplace  figucaa  in  apparent  aoclon. 


vitbdrawn  by  all  aubjacta  at  the  coneluaipn  of  tha  axpariAeat. 

There  appeared  to  be  a algnifiaanc  interactlos  batvaen  Inacnctien- 


feclllca 


till  fltah  nca  of  2 axpofure*  per  llghc  per  eecond  appeared  cotetlier. 

Thera  appeared  Co  be  a eltnificanc  iflcereccioe  betveee  fon 
and  race  of  atimiLaelon  vhan  ebe  cloaure  figurea  were  preaented  ac 


chac  Che  neao  duration  of  Bocioa 
Co  a greeter  extent  then  the 


cotal  ducaelon 


■xpTlagpCJil  pgyghfllogY. 


deremlfllag  •xpAcuelra* 
»iw«.  Blopecrlc*.  1955,  11, 
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